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pseudohypoaldosteronism type 2
Pseudohypoaldosteronism type 2 (PHA2) is caused by problems that affect regulation
of the amount of sodium and potassium in the body. Sodium and potassium are
important in the control of blood pressure, and their regulation occurs primarily in the
kidneys.

People with PHA2 have high blood pressure (hypertension) and high levels of
potassium in their blood (hyperkalemia) despite having normal kidney function. The
age of onset of PHA2 is variable and difficult to pinpoint; some affected individuals
are diagnosed in infancy or childhood, and others are diagnosed in adulthood.
Hyperkalemia usually occurs first, and hypertension develops later in life. Affected
individuals also have high levels of chloride (hyperchloremia) and acid (metabolic
acidosis) in their blood (together, referred to as hyperchloremic metabolic acidosis).
People with hyperkalemia, hyperchloremia, and metabolic acidosis can have
nonspecific symptoms like nausea, vomiting, extreme tiredness (fatigue), and muscle
weakness. People with PHA2 may also have high levels of calcium in their urine
(hypercalciuria).

Frequency

PHA2 is a rare condition; however, the prevalence is unknown.

Genetic Changes

PHA2 can be caused by mutations in the WNK1, WNK4, CUL3, or KLHL3 gene. These
genes play a role in the regulation of blood pressure.

The proteins produced from the WNK1 and WNK4 genes help control the amount
of sodium and potassium in the body by regulating channels in the cell membrane
that control the transport of sodium or potassium into and out of cells. This process
primarily occurs in the kidneys. Mutations in either of these genes disrupt control of
these channels, leading to abnormal levels of sodium and potassium in the body. As a
result, affected individuals develop hypertension and hyperkalemia.

The proteins produced from the CUL3 gene (called cullin-3) and the KLHL3 gene help
control the amount of WNK1 and WNK4 protein available. Cullin-3 and KLHL3 are
two pieces of a complex, called an E3 ubiquitin ligase, that tags certain other proteins
with molecules called ubiquitin. This molecule acts as a signal for the tagged protein
to be broken down when it is no longer needed. E3 ubiquitin ligases containing cullin-3
and KLHL3 are able to tag the WNK1 and WNK4 proteins with ubiquitin, leading to
their breakdown. Mutations in either the CUL3 or KLHL3 gene impair breakdown of
the WNK4 protein. (The effect of these mutations on the WNK1 protein is unclear.) An



excess of WNK4 likely disrupts control of sodium and potassium levels, resulting in
hypertension and hyperkalemia.

Inheritance Pattern

This condition is usually inherited in an autosomal dominant pattern, which means one
copy of the altered gene in each cell is sufficient to cause the disorder. In most cases
caused by mutations in the WNK1, WNK4, or KLHL3 gene, an affected person inherits
the mutation from one affected parent. While some cases caused by CUL3 gene
mutations can be inherited from an affected parent, many result from new mutations in
the gene and occur in people with no history of the disorder in their family.

Some cases caused by mutations in the KLHL3 gene are inherited in an autosomal
recessive pattern, which means both copies of the gene in each cell have mutations.
The parents of an individual with an autosomal recessive condition each carry one
copy of the mutated gene, but they typically do not show signs and symptoms of the
condition.

Other Names for This Condition

• familial hyperkalemic hypertension

• familial hyperpotassemia and hypertension

• familial hypertensive hyperkalemia

• FHHt

• Gordon hyperkalemia-hypertension syndrome

• Gordon's syndrome

• PHAII

• pseudohypoaldosteronism type II

Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Pseudohypoaldosteronism, type 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1449844/

Other Diagnosis and Management Resources

• GeneReview: Pseudohypoaldosteronism Type II
https://www.ncbi.nlm.nih.gov/books/NBK65707
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General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html

Additional Information & Resources

MedlinePlus

• Encyclopedia: Hyperkalemia
https://medlineplus.gov/ency/article/001179.htm

• Encyclopedia: Metabolic Acidosis
https://medlineplus.gov/ency/article/000335.htm

• Health Topic: High Blood Pressure
https://medlineplus.gov/highbloodpressure.html

Genetic and Rare Diseases Information Center

• Pseudohypoaldosteronism type 2
https://rarediseases.info.nih.gov/diseases/4553/pseudohypoaldosteronism-type-2

Additional NIH Resources

• National Heart Lung and Blood Institute: What is High Blood Pressure?
https://www.nhlbi.nih.gov/health/health-topics/topics/hbp/

• National Institute of Diabetes and Digestive and Kidney Diseases: The Kidneys and
How They Work
https://www.niddk.nih.gov/health-information/kidney-disease/kidneys-how-they-
work
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Educational Resources

• American Heart Association: What is High Blood Pressure?
http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/
AboutHighBloodPressure/What-is-High-Blood-Pressure_UCM_301759_Article.jsp

• Disease InfoSearch: Pseudohypoaldosteronism type 2
http://www.diseaseinfosearch.org/Pseudohypoaldosteronism+type+2/6034

• JAMA Patient Page: Hypertension
http://jamanetwork.com/journals/jama/fullarticle/185954

• KidsHealth from Nemours: High Blood Pressure (Hypertension)
http://kidshealth.org/en/parents/hypertension.html

• Merck Manual Consumer Version: Sodium
http://www.merckmanuals.com/home/hormonal-and-metabolic-disorders/
electrolyte-balance/overview-of-sodium-s-role-in-the-body

• Orphanet: Pseudohypoaldosteronism type 2
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=757

• University of Maryland Medical Center: Hyperkalemia
http://umm.edu/health/medical/altmed/condition/hyperkalemia

Patient Support and Advocacy Resources

• National Kidney Foundation
https://www.kidney.org/

GeneReviews

• Pseudohypoaldosteronism Type II
https://www.ncbi.nlm.nih.gov/books/NBK65707

ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22pseudohypoaldosteronism+type
+2%22+OR+%22Pseudohypoaldosteronism%22

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28pseudohypoaldosteronis
m+type+2%5BTIAB%5D%29+OR+%28PHAII%5BTIAB%5D%29+OR+
%28PHA2%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh
%5D+AND+%22last+3600+days%22%5Bdp%5D
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OMIM

• PSEUDOHYPOALDOSTERONISM, TYPE IIA
http://omim.org/entry/145260

• PSEUDOHYPOALDOSTERONISM, TYPE IIB
http://omim.org/entry/614491

• PSEUDOHYPOALDOSTERONISM, TYPE IIC
http://omim.org/entry/614492

• PSEUDOHYPOALDOSTERONISM, TYPE IID
http://omim.org/entry/614495

• PSEUDOHYPOALDOSTERONISM, TYPE IIE
http://omim.org/entry/614496
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